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(54) Method for dynamically lightening backlights of mobile communications terminal 



(57) A method for controlling and emitting backlights 
of a mobile communications terminal in various opera- 
tion modes according to interrupts, by allocating and 
coupling general purpose input/output of a MODEM chip 
with each backlight of the mobile communications ter- 



minal and controlling each backlight individually. The 
method includes steps of: a) detecting various interrupt 
generated by any operation of the mobile communica- 
tions terminal; and b) controlling and emitting the back- 
lights individually in a preset operation mode according 
to the interrupt detected at step a). 
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Description 

Field of the Invention 

5 [0001] The present invention relates to a mobile communications terminal; and more particularly, to a method for 
emitting a backlight of the mobile communications terminal in various modes according to a state of the mobile com- 
munications terminal such as cases of a busy signal, a call waiting, a call drop, a file download/upload, a chatting and 
a game, and for reducing power consumption of the mobile communications terminal. 

10 Description of Related Arts 

[0002] A wireless communications technology has been incredibly developed recently and, as a result of that, a 
mobile communications terminal is introduced and widely spread out among people nowadays. Its convenience such 
as a freedom of locality makes the mobile communications terminal popular. A backlight used in the mobile commu- 

15 nications terminal has been used only for providing the light to a liquid crystal display (LCD) and a keypad of the mobile 
communications terminal. The backlights of the mobile communications terminal are operated simply according to 
types of operating the mobile communications terminal such as touching the keypad or opening a folder of the mobile 
communications terminal. The backlights are simply turned on and off according to the state of the mobile communi- 
cations terminal. Such a conventional method of emitting the backlight represents only limited states of the mobile 

20 communicationsterminal comparing to various functions of the mobile communicationsterminal. Such the conventional 
method may become an unnecessary feature of the mobile communicationsterminal and increases power consump- 
tion. 

[0003] An enhanced conventional backlight control method automatically turns the backlight off after a pre-fixed time 
has been elapsed. However, such an automatic backlight off function can be an inconvenience feature when the mobile 
25 communications terminal is used in a place without any light. 

Summary of the Invention 

[0004] It is, therefore, an object of the present invention to provide a method for controlling backlights of a mobile 
30 communications terminal individually by allocating and coupling a general purpose input output (GPIO) to each back- 
light of the mobile communicationsterminal in one-by-one manner in order to provides various backlight emitting modes 
according to user operations of the mobile communications terminal and in order to reduce power consumption to emit 
the backlight. 

[0005] In accordance with an aspect of the present invention, there is provided a method for controlling backlights 
35 of a mobile communications terminal, including steps of: a) detecting and analyzing various interrupts generated by 
operations of the mobile communications terminal; and b) controlling the backlights individually according to the inter- 
rupts detected and analyzed at the step a). 

Brief Description of the Drawing(s) 

40 

[0006] The above and other objects and features of the present invention will become apparent from the following 
description of the preferred embodiments given in conjunction with the accompanying drawings, in which: 

Fig. 1 is a block diagram of a mobile communications terminal in accordance with the present invention; 
45 Fig. 2A is a circuit diagram representing the coupling and allocation of a general purpose input output (GPIO) and 

a backlight of a mobile communications terminal in accordance with the present invention; 
Fig. 2B is a diagram illustrating locations of backlights installed in a keypad in accordance with a preferred em- 
bodiment of the present invention; and 

Fig. 3 is a flowchart explaining a method for controlling the backlight of the mobile communications terminal in 
50 accordance with a preferred embodiment of the present invention. 

Detailed Description of the Invention 

[0007] Other objects and aspects of the invention will become apparent from the following description of the embod- 
55 iments with reference to the accompanying drawings, which is set forth hereinafter. 

[0008] Fig. 1 is a block diagram configuration of a mobile communications terminal in accordance with the present 
invention. 

[0009] Referring to Fig. 1 , the inventive mobile communications terminal includes a key input unit 11 for receiving 
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key inputs generated by a user operation of the mobile communications terminal, a decoder 1 2 for decoding the key 
inputs provided from the key input unit 11, a controller 13 for generating control signals based on the decoded key 
inputs from the decoder 1 2 in order to perform corresponding operations, a memory 1 4 for storing a program having 
instructions for operating the backlight of the mobile communications terminal and an operator 1 5 for performing cor- 
5 responding operation of the backlights in response to the control signals. 

[001 0] The operation of the backlights in the mobile communications terminal in accordance with the present inven- 
tion is explained in detail herein below. 

[0011] At first, when a user operates keys on a keypad of the mobile communications terminal, the key input unit 11 
receives key inputs corresponding to user's key operation and passes the key inputs to the decoder 1 2. The decoder 

10 1 2 decodes the key inputs and transmits the decoded key inputs to the controller 1 2. 

[0012] After then, the controller 12 reads out the operation program from the memory 14 and generates the control 
signals for performing operations corresponding to the decoded key inputs from the decoder 12. The operator 15 
performs correspond operations according to the control signals generated at the controller 13. 
[0013] As mentioned above, the operator 15 receives the control signals from the controller 13 and controls the 

15 backlight of the mobile communications terminal in various modes, e.g., mode 0 to mode 6 shown in a following table, 
according to the received control signals, each of which represents a state of the mobile communications terminal such 
as a busy signal, a call waiting, a call drop, a file download/upload, a chatting and a game. 

[0014] Fig. 2A is a circuit diagram representing the coupling and allocation of general purpose input outputs (GPIO) 
and backlights of a mobile communications terminal in accordance with the present invention. 

20 [0015] Referring to Fig. 2A, a plurality of backlights is allocated and connected to corresponding general purpose 
input outputs (GPIO) in a one-by-one manner and each backlight is individually controlled by its corresponding GPIO. 
[0016] Generally, six to ten backlights are equipped in the mobile communications terminal and they are coupled 
and controlled by one or two GPIOs. However, the number of backlights used in the mobile communications terminal 
is not fixed and in accordance with a preferred embodiment of the present invention, six backlights are used. 

25 [0017] For emitting the backlight in various modes, the GPIO is allocated for each backlight in the one-by-one manner. 
In other words, each backlight is individually controlled by coupling one backlight with one GPIO. However, a backlight 
located behind an LCD is not controlled by the above-mentioned method for stable display. 

[0018] Fig. 2B is a diagram illustrating locations of backlights installed in a keypad in accordance with a preferred 
embodiment of the present invention. 
30 [001 9] In accordance with the preferred embodiment of the present invention, seven modes are used for controlling 
the backlights. However, the number of modes is not limited to 7 and the number of modes and operation methods 
can be changed according to the selection of the user or a setting scheme. 

[0020] The seven modes of emitting the backlights used in the preferred embodiment of the present invention are 
shown in the following table and explained with reference to Fig. 2B. 

35 



[Table. 1 




MODE 


ON/OFF state of backlights 


Example Case 


0 


All backlights 1 to 6 are turned OFF 


initial state of backlights (folder (or flip) is closed or 
there is no keypad input for a pre-fixed time) 


1 


All backlights 1 to 6 are turned on 


Occurrence of keypad input 


2 


Backlights are sequentially turned on and off 
clockwise (e.g. ,1-2-4-6-5-3) or counterclockwise 
(e.g., 3-5-6-4-2-1) 


call receiving 


3 


Each pair of backlights ((1 ,2)(3,4)(5,6)) are turned 
on and off in downward ((1 ,2)->(3,4)->(5,6)-> 
(1,2)) 


file downloading 


4 


Each pair of Backlights ((1 ,2) (3,4) (5,6)) are 
turned on and off in upward ((5,6)->(3,4)->(1 ,2)-> 
(5,6)) 


accessing to Internet 


5 


Each pair of backlights ((1,2) (3, 4) (5, 6)) are turned 
on and off upward and downward ((1 ,2)->(3,4)-> 
(5,6)^(3,4)^(1,2) ^(5,6)) 




6 


Each backlight is randomly turned on and off 


ending mode or call drop 
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[0021] Each mode can be repeated preset times or operated for a pre-fixed time, and can be selected appropriately 
by a user's request. 

[0022] However, during emitting the backlights corresponding to the above modes, an interrupt generated by receiv- 
ing a keypad input, receiving a call or receiving an e-mail, or an interrupt caused by the expiration of a timer for a 
5 current mode or the ending of programmed repeating times of the current mode. If the interrupt is occurred during 
executing the current mode, the backlights of the mobile communications terminal are operated by a new mode. 
[0023] Fig. 3 is a flowchart explaining a method for controlling the backlights of the mobile communications terminal 
in accordance with a preferred embodiment of the present invention. 

[0024] In Fig. 3, the backlight controlling method is in an initial mode as waiting for the occurrence of an interrupt at 
10 step 200. 

[0025] At step 210, there is checked whether or not any interrupt is occurred. 

[0026] If there is detected the occurrence of the interrupt at the step 210, a mode corresponding to the detected 
interrupt is selected at step 220. 

[0027] Then, the backlights are emitted according to the selected mode at step 230. 
15 [0028] During or after emitting the backlights according to the selected mode at the step 230, if another interrupt is 
occurred, this procedure goes back to the step 21 0 to repeat the above steps 21 0 to 230 for another interrupt. 
[0029] On the other hand, If there is not detected the occurrence of the interrupt at the step 210, this procedure 
proceeds to the step 200 to wait for the occurrence of another interrupt. 

[0030] For more accurately understanding the method in accordance with the preferred embodiment of the present 

20 invention, specific examples of the method are described hereinafter. 

[0031] The specific examples are explained with reference to the modes described in [Table 1]. 
[0032] For instance, if an interrupt caused by opening a folder of the mobile communications terminal is occurred, 
the mode 1 is selected at the step 220. Necessary operations of the mode 1 are performed at the step 230. That is, 
all backlights of the mobile communications terminal are turned on for five seconds and, then, if there is no other 

25 interrupt, an interrupt for selecting mode 6 is generated and detected at the step 210. The mode 6 is selected at the 
step 220. And then, necessary operations of the mode 6 are performed at the step 230. That is, the backlights of the 
mobile communications terminal are turned off in a random order. After performing necessary operations at the step 
230 and if there is no other interrupt detected, the method goes back to the step 200 to wait for another interrupt. 
[0033] In a meanwhile, when an interrupt due to the keypad input, the mode 1 or mode 5 is selected according to a 

30 user setting at the step 220, wherein the mode 5 consumes less power than the mode 1 , and necessary operations 
forthe selected mode are performed atthe step 230. During performing the necessary operations of the selected mode, 
if a "send" button on the keypad of the mobile communications terminal is entered for making a telephone call to other 
party, the interrupt of entering the "send" button is detected at the step 210. After detecting the interrupt at the step 
21 0, its corresponding mode, which is mode 4, is selected at the step 220 and the backlights are emitted according to 

35 the mode 4 at the step 230. If other party answers, another interrupt is detected at the step 21 0 and its corresponding 
mode 6 is selected at the step 220. According to the operation of mode 6, all backlights are turned off in a one-by-one 
manner with a random order at the step 230. During the above-mentioned steps, if mode 1 is executed to turn all 
backlights on for 5 seconds, an interrupt for selecting mode 5 is automatically occurred and the operation of mode 5 
is performed to reduce power consumption. It is a power consumption mode and can be set by the user. 

40 [0034] In case that an interrupt for receiving a message or e-mail is generated, mode 6 is selected at the step 220 
and its corresponding operation is performed atthe step 230. If the user does not read the message or e-mail, mode 
6 is selected at the step 220 and its corresponding operation is performed at the step 230 for every certain period. 
[0035] In case of closing folder of the mobile communications terminal during performing the operation of each mode, 
an interrupt for selecting mode 0 is generated and detected at the step 21 0 and its corresponding operation is performed 

45 at the step 230. 

[0036] The above-mentioned operations are one example for explaining the preferred embodiment of the present 
invention and the operation of each mode and the scheme of selecting modes can be programmed by either a mobile 
communications terminal user or a mobile communications terminal manufacturer. 

[0037] The above-mentioned present invention can provide a method for emitting the backlight of the mobile com- 
50 munications terminal in various modes according to the states of the mobile communications terminal such as a busy 
signal, a call waiting and a call drop, a file download/upload, a chatting and a game by allocating the GPIOs to the 
backlights in one-by-one manner and controlling each backlight individually. 

[0038] Also, the present invention can provide convenience to the user to distinguish the respective states of the 
mobile communications terminal by seeing a way of emitting the backlights and it can reduce power consumption by 
55 emitting smaller number of backlights according to the states of mobile communications terminal compared to the 
conventional method. 

[0039] While the present invention has been described with respect to certain preferred embodiments, it will be 
apparent to those skilled in the art that various changes and modifications may be made without departing from the 
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scope of the invention as defined in the following claims. 



Claims 

1. A method for controlling backlights of a mobile communications terminal, comprising steps of: 

a) detecting and analyzing various interrupts generated by operations of the mobile communications terminal; 
and 

b) controlling the backlights individually according to the interrupts detected and analyzed at the step a). 

2. The method as recited in claim 1 , the step b) includes the steps of: 

b1 ) selecting a preset operation mode according to the interrupts; and 

b2) emitting the backlights individually according to the selected preset operation mode. 

3. The method as recited in claim 1 , wherein the various interrupts are generated in cases of opening a folder of the 
mobile communications terminal, entering no keypad input during a certain time, receiving a telephone call, re- 
ceiving a message or e-mail, downloading a file, uploading a file and closing the folder of the mobile communica- 
tions terminal. 

4. The method as recited in claim 2, wherein the preset operation mode defines backlightoperating schemes including 
an order of turning each backlight on, an order of turning each backlight off and a duration time for emitting the 
backlights according to the interrupts, which are set by a user of the mobile communications terminal. 
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FIG. 1 
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FIG. 2A 
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FIG. 2B 
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FIG. 3 
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